Effect of monolayer lipid charges on the structure and orientation of protein VAMP1 at the air-water interface.
SNARE proteins are implicated in membrane fusion during neurotransmission and peptide hormone secretion. Relatively little is known about the molecular interactions of their trans- and juxtamembrane domains with lipid membranes. Here, we report the structure and the assembling behavior of one of the SNARE proteins, VAMP1/synaptobrevin1 incorporated in a lipid monolayer at an air-water interface which mimics the membrane environment. Our results show that the protein is extremely sensitive to surface pressure as well as the lipid composition. Monolayers of proteins alone or in the presence of the neutral phospholipid DMPC underwent structural transition from alpha-helix to beta-sheet upon surface compression. In contrast, the anionic phospholipid DMPG inhibited this transition in a concentration-dependent manner. Moreover, the orientation of the proteins was highly sensitive to the charge density of the lipid layers. Thus, the structure of VAMP1 is clearly controlled by protein-lipid interactions.